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mtL<. mm. 79 vim. *99V)\>mm<r> 

-&&cr>M&m£l<. mm. 

iv. *99V)i>&x.xT>v&*<nmm>wti,\\ ^y 

v-^flt^-rsxf- u ytt^fSW*;u^yK7'o y ^ fc 
xfi/ ytt^fiaft^;u^yi?xxr;i'7 , n -y ^ t offl^ 
Jt«. mi^* 5 l 0-9 014%, f£t#9 0~l OfiM 
%X'b&CDtfm K. J:0iPtL<{±H?#* { 15~8 

oas%, f^* { 8o~i 5a4%fj> | ), §^>tc»^ 

L<tiffr=ta { 2 0~5 0ffifl%. ^#* { 8 0~5 0fifi 

%t-j>i>. x^uy^mi^j^yWiy^-y9<r)m^ 

1 0ttl%J: O^v^t . 7d y ^*fi^^*CM 
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[0030] mriByn y ^gaawi. y/n vf&m 

•y ? H 7 O -y ? A ( 1ST g COT n >y ? ) 

tV7h/D7;B (ffiTgO^O-y;?) ttti-&i® 
3\ A-BSc0v7"D.y^ftfi^#, A-B-AS^h 
'JTo-y B-A-BM<50M»7'D>y^^a 
( A - B ) n I(?)^f/n -y 

WiA-B-AM^hU^O-y^fta^i*:, (A-B) 

n a*r*;H-7n«y?£S6tt. ££{4.I*i£><7)*l-£ft 
t 0 0 3 1 ] «£7n -y ?#ft£*tf>«»HL H#7o 

■y?£a£ftOfitjIi4. *£g«ttfcJEtTfcV^W*U4* 
[0032] ffie^o y ?£fi£fWi. *fcj:tf/4fc 

ttr/i/3-;Kc^ifam!«> t < mmmx-h&com 

*U>. fifffiT'u y ?*a&tt£>*)i1t ( t> L< J47/P 
a-^JBtt) 14. gErn-y^^^flslfiftaSkK-f 

£6 0*C. 2ran»ft, ftSff&lBS&KftBL 

5 5 nmC4JftSaB*W*7 OXJSLtTfcfc^ kfc «t U 

(47;U3-*+{cfilE«ii-&*^ei l * ? im-y:1 < t^ 

[ 0 0 3 3 ] CI £ T\ ( a ) )£^7d -y ^fi^-ft?) 

CD 'J t>/7-^>-X<4 U b>^f-5f yfi^- 
® gSa£ 

[00 34] VZyfyiSltim&Ui. MitXMm 
&mbtll Zk%< ItftS tit ? ^/Ufi^Sr V > o . 

&n&<7)z tz^iifi. -mmza . 



^a-^t^^tLSSwefflv^^, *Baae*-ctfM^ 

btflV? -i U ( J • Am. Chem. Soc. 1 
9 94, 1 1 6, 7 943) •^-hndfi/H-fk^-ft^i:' 
CO^^Ufflfi^J^ffl^&tcT) (Macromolec 
ules, 1994, 27. 7228), GWsnyy 

Vly^JUM.-^ (At om Transfer Rad 
ical Po 1 ym e r i z a t i o n : ATRP ) 

5rfc"*W *>*iS . *^tcfcv^T{4v^-mco^rafc i 
OUJiET-a y^^a^^SBtLTtiv^ 

[0035] sKtaT'D -y^a^Sr^jftS^i: LT 
ttftfclKJgStifcv^ Aayyfl^SrM^i: U 7S 

J F«W«iS*««fc* 4 <0Tff £ L v \ 
[0036] a-n-t-J: 0#^»^^n -y ?*a-&f*«4. 

l. t u < im*#mm<vmmiMitd&£M^x t 

as*^rf * 7^ y *»4fc«^ ^ ^ 'j*B^**coyo 
•y^ (Witf, fHE-jR5S ( 1 ) ■cssnsawMnaS' 

xftdzttfxzh. m*ttmmtemmt5 x vsum 
mzi.*)wm&x-t>z>. M*»mt. aunifctnw 
>mmmz&tzte%£tz<t>m ixfrbmt&zt 
i>x-$&. +»W4. mtif. *Bfly&y>A, *mt 
tbv *7J>%b'<7>7)ist! v&mmnto ; rv^-r 

[0037] *56WTtt. ( a ) «*T**«E^d » 

9&m&fottuz. (b) mtLX7-*v&mi 

{4, *W^y|«, SSSSS. 'J yKSfei^cn^cO 
* L\\ ( b ) fig^i: LX®mtl&i:7-*>& 
m^tiW&ftmblXii. ifybU-yyES-225. 
ES-4 25,A-4 25.V-225, V-4 2 5 
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8-13 10 (ty 3 t/W?-ft) , ;Ut'-b-y hC 

a ( b a s Ftts ) m<mm v->v/? o h >m&m<& 

ft; Wj/>28-2930 (-ti-g-^XrP-f-tt) ^ 
ft ; ;Ut'-t -yhCAP (BAS F^SS) 3?<0l*b'x;|/ 

/?n \-v&/?uV*v®Xi-)vm.-£W ; T F^'y 
f-ycP ( I SPttSl) ^<9ii«!b'-;lv / vu-<f y® 
7*)V/4 V #a=j\,7 ? y U- b«S£ft : ^b' 
•7-1 OOP (BASFftlS) , (=38 

fl#a«> **> 7?u/n*/ 77 

«>/l'h5#-/H«8 (JilhBASFttS!) . A*-- 

4 2 (-fxa-t/^^-f-a) . 77X-*MXL5 3P 

mcor? y;wrs Kssatft* 

S£ft ;/Wb'7W?XVBM3 5 (BASFtl)f 
OsK»J h'-^bTo 'J Ky/ ( ^ ? ) 77 y/nt/ ( * 
*) 7?y**x*f-A4«£ft; -f-xh7>AQ* 
|J7- M-xh-7y?-$#/i4t§2) ^oy'xf-i^y/ 

[0038] ( b ) Tx^ytta^ft+tfor-^ytta 
v\ C<0J:d4«3£ttfl;^flli:LT0:, Miff, 

» ; r y*-7*m<?>mm&fc&to ^y-tvr 

$y, v'x^y-;P7Sy, h'jx^y-;U75>, h 

y-fyro^v-^rs 2-rsy-2->^-;u- 

l-ru/v-zi-. 2-75/-2-yf-;l/-l, 3- 

m<?yr>\>*};-iV7$.vm.; v : Jy, nv^-y. tx 
fjymnm&r s sm.-smt&mi z t vx- 

-2-^f-;w-i-7-DAV-;K *mcJ)V*7J»i®. 

mthztmtiw 

1 0 0 3 9 ] ( b ) 7-*yma;M±. 7-*ytt* 

£ 5g«%Oh^LTV^^*<ffS L< . 1 0Sft% 

1 0 0 4 0 ] 4fc. ( b ) 7x^>ttM-^^2fiW 
^fi«i5. 00 0—1, 000, OOOT'&Scoa**? 
2L<. 10, 000-500. OOOX'hhOtfX'O 
#£L<, 2 0, 0 0 0-3 0 0. 0 0 OT'&SOtfS 

[004 1] *l|BB^^bSt^ffla-&ftffl)«fttC*5V^ 
T, (a)/D7 ?£fi£ftfc ( b ) 7x*yftfi£ft 
fc<0Mit( (a)/(b) )tt. 1/10-10/1 



X'h*). Jf4L<lil/5-10/ltW. (a)/ 

( b ) oib# i / 1 omx-hz t . l§? 
coraja^ts^fct^. £<ott**io/i£ffl*.* 

ti. ne ( a) mtmi ( b ) mz. fijftfe^fto 

0. 1-1 0«*%##L-CV^|,O*<»^t<, 0. 5 

~8fflra-e**o#j:9#au>. o. ia*%*)i 
x\immiitPF+ttt%*)*t< , i osixstt** 

t .T;bo# L**te WfcS tfaBBftWB;. 5<It 

[ o o 4 2 ] *mc&mmmn&ffl!$.® 
ut. mwmsw ( a ) ^fcctt^ ( b ) am. a 

■f-x^fi. 7j-y-7fi^O/'J-fe'JH ; $ya»X 7/ 

y y^wn »7® ; sasA'^ 7 -f y , a^A'^ 7^y. >f 
v^jyjy. x9vjym<F>mvtfm.\^)V7)V 

■iVXT-7VlV7iVa-)V, ^VtVTtVa-fo. 2- 

*^^kt* y-/^«?)jia&t/^i^[^^7;P3- 

;H® ; xf-wy^yn-;k ^yxf-vy/ya-;k 
Toe^>-/y3-;W, ^U7ntl/y/'j3-;K / 
y-b'J V;Pb'h-;l^c7)f.{ir/P3-yW^ ; 
df i^xf - u y =7 *7 'J ;Ux-r^ . sK y 3f df i^ra bV y 
■fef-^x— f^, .-Ky^yx^-vy--KU>rdf>-rah- 
i/yxtr u /i/x-T-;^soitM 7/P n -yu^^-fbxf- 

uyM ! /x\m<k7nvi>ymumm; sy^f-y® 
'fyrotr/K sux^-ys^^^Hr^/i's 5^y 
yg^fi'/k ?LS?b^;^coxxr;i4S ; ^l^f yS 
vx^/-^75H, 7-7'JyS^x^y-^7$H^ 
«07$ ; y^WJynJffy, ^f-;U7xx;i- 
^ij^odf^y. ^Ux-r^14>' , J3-y, 7$y 
u n - y^<7)^ y 3- y^ft : xf 7 D ;U h y 

^wy^-w^ov-i h\ ^'XT7y;uy^ j ?-/i' 

fi/y^^'J/n-f/H-^i-h, ^utf^yxf- 

fi; 7^'J;UbHndrvX;^^^-fy, 99 UA'^ 
f-;U*;^df ^<^-f y^OMttlfH«ttS>J ;?7-7 
yUafrftMVii. *?+vtaMtmt* xvr 

^sys. jr^x^y-fy^^hlsiSiRS'J. edta 
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coo43] ttww&wxmt. mi ( a ) 
mi ( b ) mt z*tt&*m(o%miffi.mni} 

0. l-lom&%X-h&cr>tf1ittL<. 0. 5-8* 
&%X'hh<r>ifi^ntL\<\ 0. lM%*)l§-C'(iS 

xmi ( a ) mtmi < b > jfca-t^n-fttfo . i 

~1 OSS%t'J>Sc0^mL<. 0. 5~8m*%T' 
[0044] *HBS«^fkt!t^ffl^m®i#t:|!S 

*4 )v t ix mt h z t #-c-# h . *%w<r)%mive± 

m. ±IB ( a ) ( b ) **tf*«^t. *ft 

mmm. im^mm. xi&mzithzttzx 

7)VJtn*9>*t0)'?V)V7>VJtn7)l'tiV ; 7)\>i]> 
fiBIMfx*tf>fflMMrx«, Xlidii 

[0045] 

m*>\ %ti. mmmm!mmw%\i. mz 

[091] (7^'J^K2-x^-;l^df>-;U-7^ , J^K 

t -/f-zl^o >y ■7jm.-%fo<nwm) 

fctt, H{tS3 ( I ) Sri 65m g AftT , 8 0*Clc#ffi 

itz. mz. mmzmmmmmizimuzti. 

2 50rpnrCiJH¥L$r#^ v<X^2, 6-S/7o 
^\7-^y>-'7}-X-h6 9 2mg. 7^'J;^2-Xf- 

rtA^M84g. ^y^f-zi^'x^ybi^S 

>'3 9 8mgtJj:t^>'*^f-;U*^A7S K88g«9&& 
fc*fc<9?g-£?§?g£Jn;L, tfUvHIfcflHBIIfcJIJHI 

T*-3fc. »feftfcdf'J?- (KIT. r#'J7?'J/l® 



(i. «ft¥lWHF* ( Mw ) #3 3 , 0 0 0, iScWi- 
fi(Mn)#24, 0 0 0.^flM(Mw/M 
n)#l. 38T'*>ofc. 

[0046] J50OKto£Std*^fcJ:tf*^*]K9 
Wt. aSSBStUfcft. &fl£i ( I ) 5:28. 6mg, 
JMUH(II)£9. 3 3mgAnt. 80t:fc#JfflU 
fc. KJ6»Hrt*a3R»HiWclH#Lfc4*. 2 
5 0 r pmTflff L$r#^ ft&ftfctf 'J7? U/HS2 
-xfTU"** ^A»niHUH4 8g, T^UiHSt- 
/f;H28g, ^y^f-zl^'x^-U^H^S^ 
9. 7mgltJ:V^^M^A7SH5 3g0Ad4K 

«*lni, #Uv-JlkJBWUc«HlS-*T, #'J"? 

— H 70 0SNj ) fcas»bfcJ&9Afc»LT. Jlft 

^K^fiftTi&jmi ( Mw ) ti 5 6 , 0 0 0, »W 
Wl(Mn)tt39, 8 0 0,^l^(Mw/M 
n)ttl. 4 1t*->it. Mn«J:"3*aSLfc*a^* 
+tf>7? 'J/Hg2-x^-;l^df^t 7? U;HJt -7" 
*7l43Bft«*Ut. **1-Wl6 0lt%t4 011%T 
fcofc. lH-NMRtiO, £fi&#+<07? 

V )VW 2 - xf-;^4f is}Vk T7 V t - 7+A>0>gL 

(t-BA) /^U (2EHA) /^'J (t-BA) <0 

ffiiao h f yo -y ^*a^«c-c'j> ->tz. 

[ 0 0 4 7 ] 01 1 Tl#£>ix*:7:7 -xf-;i^* 

7^ 'J/USt - rf-zPi <7) h »J -y 
«02 1gSr, 1, 4-v r 7fdf-t>4 8 0mL^}§8?$^: 
fc. 6mo !/LOigg?$r33mLjDi./dS, 1 2 0*C 
0^/UAxtt6i9IBIIlS!!aBttUfc. H«ILfcft. « 

ft*: . 7"o 7 ? itS-g-fls P - 1 coHMmm £ , 0 . 1 

m o i /\.<r>imiti] o >7£.fcmmzm\,vz*%m&z 

g) tt, 7? l J;H?2-xf-;^df^7 r D y^tA* 
-rs-50"Ct, 7^U;H?t-yf-;l/7'o-y^ti* 
•f|.4 3 , Ci:, 7^U;WK^43f5-T51 0 7*CT'S>-> 

[0048] [0i]2] (7?'J/UK2-x^'v*i^ 

- 7 ivm t - /f^yo -y ^ ftfi^coisi ) 

011 1 1 R«ic UT^'J 7^ y iv® 2 -xf-n^*^*w 

^HHWttW^KtLfc. (1L, ffl^fcJMHB ( I ) Oft 
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x-h?)i:£697mg, 7? 'J/HS2 -xf-yl/'v* x 
;H84g> ^^^f-^'x^-kyhUTSywaSr 
4 1 9mglC#*ftt. JWMfflfc 2l«afcft;lfc. T 
? »J 2 -xf-;l^\* i<)l><fi>Wm\± 5 0 %T'S> o 
tz . ft feiifc ;K 'J 7 ? >J ;H? 2 -ifTP'v* 
IWJ^mS¥WP*(Mw)tt2 3. 300, 
l^H-JI (Mn) til 6. 400. (Mw/ 
Mn) tel. 4 1T'*>o^„ 

[0049] mmizm&mxvmwmzmtt 
ft. astaLfca. jutsi d)7i 7mg)szvm 

ftHJ( I I ) 5 8. 3mg£jD;c, 8 CCfclftSLfc. 

»5^ISl*I^g^#B8mfc«8#Ufc**. 2 50 
r P mTl»f Wr#4>, ft Wc^'JT^ U/H82 -X 
f^*S^H«$fflHtt*l3 0g. 7?y;H8t-7^ 
;n 5 l g, ^.y^^f-yU^'x^uybiJTS^l gfc 
f-/i/*/i-A7 s H 6 6 goa*«*anifc. 3 

fc. toaii, mi tm-omvmGftZ'&fc. - 

WftS^flMOSST*^* ( M w ) « 4 5 . 000, 
(Mn) »i25, 4 0 0,^Mf(M 
w/Mn)lil. 7 7?*-5fc. MnttiOJUBLfc* 
mSfa*cDT7 VMSL2 -x.+A^.^'sH'bT? VJ\<® 

t-7+)wmmftmt. -Hi<m4 7«*%i5 3« 

iXt*ofc. 4fc. 1 H-NM RiZ X 9, 
err ? y /US 2 - xf-zt^v* ^/Pi:7? y /Hit 

[00501 W2 T1# htltzT? V/m2 -x^a.* 

C918g£, 1. 4-^^y5 0 0mLt?§»$-ti- 
fc. 6mo l/L(7)^i!5r3 6mLSPi.^, 1 2 O'C 
m-i iwmtiZX 2 0 &ffflto»MWi Uc . &s L?t&, 

8fff*»*ii»u t&o^yyizxmkze. ® 
m^mzi.'om^tz. ®htitz# y v - fr^^rtc 
-ta^u:®, «Ett»U'c, yD-/^«a^*p-2 

fciffc. 7-o-y7ttS-&ftP-2c7)Jn7|c^)^l:, 0. 
1 m o 1 /L<9*IHbfr f «7A*»«*fflV^+Wafig 
fc:J:')5l!2U:fc.r;5, **4HIP«i5 0«-C*->fc. 

JaTK*Lfc*t6TM«LJt^Xte»iaK (T 
g ) Ji, 7? X J)UM2 -xj-fr^isjuyv v 
tl>-5 0X:i:, 7? , J/U»t-7^l/7'n«y?te4* 
-f64 3"Cfc, T^'J/HMClfelttS 1 0 71CT*"5 

[0051] ^sfc £xftt?mmi. fh5 1 ku 

fc, # J I S K 7 1 2 1 fcftV\ D 
SC (jSMjSg&tai5£) 2 0^/^O#ffljS 



[00 52] [«3] (7$y**i'FS*£t-*7;' 
^^?'JW- b50g&, .Xf7kX*?yi'-h3 0ak 

4 y rf-;M ? ? y v- v 2 0$, a#is*x* j-)v 

150aS£Ait, 2, 2' y^fDih'J 
^0. 6gg£»£, S*SHSIT\ 8 0"CT'8i$IS£: 

6 0-Ctc^fflL^. 
[0053] N. N-^^-;W7Syxf-;M^ 

9 y u- h t atyi^aRft**^ 3 1 x*» ?££J8T 

o- MrC 1 B«B"CSrF L , Hfc 2 0 iffiHR 

ff i t i -5 T S ysw^-t'f K 

XfclBSLfc. ^^^-f KfcRi&«D»Tli. ^JEE«ic07 
SyaaBgfciOaBUfc. #<bn^y7-5r rp- 
3j fc-fi. ^<b^^yv-M»^F%^fi(±l 
10,00 OTifcoTt. *«iRX^y h^J: •) 
N-Oeo©lK#ig*^it, 75V^^H*«4^2:?I 

[0054] [HSfeMl~3, Jt«Wl~6] 

-fe-x h7J (^ftff^S) , -bv bmiJ i^mfflk 
«fc 3 fc , 1 ~ 3 co^fk»E«(i, mitzWZtl S: 

[0055] <ISiilPffi*j£> 

(1) BS7J (*-/!/«»*> 

23cm, 2gO3Sc0^^(C, f'-f^>-t-5rffi 

fflL, (XJ4x7V-/K0«(Bt> , %Miz-immi 

L, tt*>^i:gl . 2 cm<7)^-7-t^^^M^^ 

«t. Xr-5-*»^Lfc*«*, 3 0-C/9 5% 
R H (mi&<MMmz ffil>L, 3 ^Sfco^mW?:! 

UTieo^-^y r a ynmmjMzftx Lt-iv 
(%) 

*-;H»»* (%) =( (2 3-D / (2 3-Lo) ) 
xlOO 

(cm) , LJiSBJf^tfO^-^L^^^ 
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$ (cm) x-hh) 

o : t-ivmniwmn \%\d±-Qhia. 

A : ^-;l^^cr)ffili4 0-7 0%T'fcofc. 
[00 5 6] (2 589 

±ies«* ( *-)\<mi) ) t mmzMit bmtitz* 

-)VLtz%MZ. 2 3*C/6 0%RH<omffiMiI<7)£# 

o : mm*). 9mw&}ifihr>ti. 

x : « 9 «SfeWB*»->fc. 
[00 57] (3) 71/-* f?' 
2 3cm, 2gO*0>3rH*«fc:. r-f X^y?-£$ 
fflU (Xttx7V-;W8Wr) . %f?t=-£ft?&fi 

TJ*U ¥«R<&^fcft«L«»3-&*. Kfc, 2 3 
XJ/6 0%RHO®B®K)*frtttBL. WSiLfcfr 

««( 2 o«> ?■»«-*. 

A : *ye-fra«B>t>&*ifc. 

[00 58] (4)*IHrjktt<*HBffl) 

X-r/U : DME . ifrMbtf;*. : LPG) £im?& 

-^SaiDL»«SSBM-4)flSflW-S. 
18JraSrifiU>t!KyTDtU>7-f;^fc % 2 2m i 1 

ft. 2 3X:/6 0KRHOgfflfi8^ttJcttHU ft 
Sffiffiff- (H I GH MEGOHM METER: 

O : *ffi£ftffi*nxlO l °#}lT'&-?*. 

A : flBI&maUxiO'OkUi^lxiO 12 *}?! 



[0059] {5)±vhiiim{&itwnue.) 

*?15cra<7)^^ 0. 7gfD*«B£»BU 
Kfcl=2cm<ItclE£Te»U i&K2 3ri3j:tfffl*t 
flUK6OX0fia6HMciiMHttSt«. 6 

O : ft*ffig 2 0 0 gJa±T, 8l)it?>ii«!8k& 
A : 1 0 0 s&±2 0 0 g*8fT\ 

x : i o o gjarr, «fis<oa»9fa^* 

[0060] (6) feyhft^tMC^ftffHR) 

O : ftfcffiffilil 5 gfiUiTfcofc. 
A : «*HttttlOga±15g5KrCftofc. 
x : 0g*ft^-5t. 
[006 1] [£tt094~7. ifc«W7~l 0] $k2\Z 
7r;-tmi$.<?>%§&ffim (t*l7/-/K **X7/- 

ff*fr->fci:£>E>, Si2j&»4>"flfc*«5rJ:'3fc. 
~7<0^«fl3Bfflli, jWut«****U*-/PLfci6 

&+*&&tRxmt LxiiGBmxm&w>< tot* 

[0062] 

[Stl] 
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